Engineering the substrate specificity of the Abl tyrosine kinase.
c-Abl is a non-receptor tyrosine kinase that is involved in a variety of signaling pathways. Activated forms of c-Abl are associated with some forms of human leukemia. Presently, no high resolution structure of the tyrosine kinase domain of Abl is available. We have developed a structural homology model of the catalytic domain of Abl based on the crystal structure of the insulin receptor tyrosine kinase. Using this model as a guide, we selected residues near the active site predicted to play a role in peptide/protein substrate recognition. We expressed and purified 15 mutant forms of Abl with single amino acid substitutions at these positions and tested their peptide substrate specificity. We report here the identification of seven residues involved in recognition of the P-1, P+1, and P+3 positions of bound peptide substrate. Mutations in these residues cause distinct changes in substrate specificity. The results suggest features of Abl substrate recognition that may be relevant to related tyrosine kinases.